, vj).
Then the definition of a trellis diagram implies that for 0 < h < h' < N,
U U c(s, s') = Then it holds that for any 7 E C t"
(2.24)
Conversely, suppose that such an 4i exists.
(2.25)
From (2.14) and (2.25), we see that fl +fl¢ C L(s,s'). Figure  1 ) which describes the structure of the minimal trellis diagram for a linear block code. 
From (2.6), (2.7), (2.9) and (2.26), the following identities hold:
(2.26) Next we show a condition for a code to be the worst in terms of the number of states of
(2.29)
It is also known
Consequently, it holds that
(2.30)
(2.31)
If C has a generator matrix (or a parity-check matrix) of which the first K (or N -K) columns and the last K (or N -K) columns are linearly independent respectively, then the equality in (2.31) holds for 0 < h < N.
Proof: The assumptionon a generatormatrix implies that
(2.32) (2.33)
Then we have that
If the condition of Lemma 2 holds for a parity-check matrix, consider the dual code.
Then Lemma 2 follows form (2.27) and (2.34).
The inverse of the above lemma also holds.
If C is a cyclic or shortened cyclic code, then any K consecutive columns of a generator matrix of C are linearly independent, and therefore, the equality in (2.31) holds for 0 < h < N. In Let I"* denote the set of the cyclotomic coset representatives mod 2"* -1, and for i E I"*, let ml denote the number of integers in the cyclotomic coset whose representative is i. For 1 _<j _< m, let 7_(x) be defined as
Since m, is a factor of m, GF(2 m') is a subfield of GF(2m).
For i e Ira, let 7_m'), 7(2m') be a basis of GF(2 m') and for 1 < h < mi, let fi,h(Xl,x2,...,zm) be defined as a boolean polynomial of m variables:
From (3.3), n -i is expressed as 2iI + 2 i2 + ... + 2iv, where 0 < il < i2 < .-. < i_ < m and There is a one-to-one correspondence between PB(C) and a basis B of C such that each
We partition C into 2k-k' cosets with respect to C'. As the set of coset leaders, we choose a cyclic (n, k -k') subcode with generator polynomial l-Ii_Jru(Im-I') g_(z). Let this subcode be denoted C -C'. Then it follows from the Theorem 2 that there is a one-to-one correspondence between a basis of the set of 2k-k' coset leaders and the following set of boolean polynomials:
Therefore, C is uniquely specified by PB(C') and PB(C -C').
Consider a special case where mi < m. Then i = 1 + 2m_ + 2 2''' + .-. + 2 ''-'_', and
Let {71, 72,---, 7-_,} be a basis of GF(2"') over GF(2), and let {81, _2,..., _o(0} be a basis of GF(2 TM) over GF(2m0. 
In (3.1), let 7_2) A 1 and 4 2) a = = 3'. Then it follows from (3.5), (3.7), (3.8) and (3.16) to (3.18) that f2( 3) _'z6z "h°1 (ii) Suppose that 1 _< jz < j2 _< 3 < j3 < j4 _< 6. Let j_ and j_ be defined as 
(3.25) _Tx_x3x_z_72x2xax4xs@X2XaX_X_.
In (3.5), let {7_ a), 72(a), 7(3 a)} be the dual basis of {1, 7, 72} • It follows from (3.5), (3.7), (3.8) and (3.25) that
Summarizing the above results, we conclude that BCHs,r is the union of eight cosets with respect to c-RM6,a whose leaders are spanned by the vectors,
c(f(94)), c(f(4)_) and c(f(_2).
It follows from Example 1 that BCH_,7(or its equivalent code obtained by permuting its bit position under a certain permutation) has a trellis diagram consisting of 8 parallel isomorphicsubdiagramswithout crossconnectionsamongthem. . Then C' is a subcode of C, and I'-I in (3.10) consists of £ = n-2 "`-2 -2 '_-1, only, and w(£) = m -2, v = 2, rat = ra and n -_ = 2m-2 + 2 m-1. It follows from (3.10) that ft 2) with 1 < h < ra represent ra codewords in C which form a basis of C C', the set of
the coset leaders of C/C'. Let _1, _, ...,/3m be a basis of GF(2m). Then it follows from (3.8)
that for 1 _< jl < j2 _< ra, Bj,,j2= + Zj ))2
For ra = 5 and 6, by taking _j-1 for flj and the dual basis of { 1, o_,..., a "*-1 } for {7_ m), 7_ m),
• .., .),(m)}, the following J_,_) with 1 _< h _< ra are derived:
(1) For ra = 5,
Let a(# 0) and b be elements of GF(2m). For 0 < i < 2 TM, let _ra,b(i) be a permutation Let _rc denote the permutation on {0, 1, 2,..., 2"`-1} such that for 0 < i < 2"`, For a binary code C of length 2", C is said to be s-invariant, if and only if for any binary m-tuple a,
where fa is defined by (3.29).
Let A be an invertible affine transformation over binary m-tuples:
For a binary code C of length 2" which is specified by the set P follows from (4.5) and (4.6) that for 1 < r < m, 
Then we readily see that the symmetry (1) holds.
(2) Equation (4.14) follows from (4.13) and (5.7), and equation (4.15) follows from (2.9) and (4.14). In the following, we will presenta necessaryand sufficient condition for a polynomial (1) If 7-=lor _n,<r, thenr'Zx ---7".
AA
$----1
(2) If nt _> r, then r' =_ 1, and otherwise, let r' denote the greatest integer such that
For 1 < t < 7", define j, as jt _= 0 and jt _ _(l, + n,). Then the following lemma holds. (2) Equation (4.35) follows from the above proof (1) and (4.7). If and only if f (x 1, z 2, _.. , z,,,) E As special cases, we have that for 0 < u < m, It follows from (2.9), (4.14), (4.41), and (4.42) that 
The right-hand side of above equation can be computed by using Lemma 5.
consider the case where u --2. From (4.41) to (4.45) we have that (4.54)
It follows from (2.9), (4.14), (4.15) and (4.54) that for 1 _ u < m, 2m-"-I < h < 2 m-" and Table 3 ). AA
Conclusion
In 
